. Strain sweep dynamic rheological data of 2% pH=5.37 hydrogel (angular frequency of ω=5 rad/s). Filled symbols are storage modulus and hollow symbols are loss modulus.
Frequency sweep tests of pH=5.37 hydrogels at different concentrations
Supplementary Figure S2 . Frequency sweep dynamic rheological data of 3 and 5% pH=5.37 hydrogels (strain=0.3%). Diamond symbols are storage modulus and circle symbols are loss modulus.
Frequency sweep tests of 2% hydrogels at different pH values
Supplementary Figure S3 . Frequency sweep dynamic rheological data of 2% pH=5.35, 5.59, and 6.02 hydrogels (strain=2%). Diamond symbols are storage modulus and circle symbols are loss modulus.
pH-dependent complex viscosity (η*) for 2% hydrogels (ω=5 rad/s)
Supplementary Figure S4 . pH-dependent complex viscosity (η*) for 2% hydrogels (ω=5 rad/s) 2. XRD data 2.1. Details of analysis of XRD data of 2% pH=5.37 hydrogel For 2% pH=5.37 hydrogel at 25°C, low-angle XRD (L-XRD; Fig. 4a of the paper) showed existence of two lamellar structures (I and II). The d-spacing of lamellae-I is d I =45 (Å), which was the same as the ones observed in (00l) reflections of crystalline lamellar bilayers of stearic acid salts 1 (C17COOX; X=Li, K), and octadecyl ammonium (C18NH3) crystals. 2 Also, there were peaks in the high-angle XRD (H-XRD) data of the sample (Fig. S6 of  Supplementary) . Thus, in close connection to the model of ref. 1 for salts of C17COOH, lamellae-I consisted of crystalline lamellar bilayers composed of polar and nonpolar layers (Fig. 4a of the paper) . As for lamellae-II of 25°C hydrogel, a peak observed at a position very close to that of the first peak of the lamellar structure of the freeze-dried xerogel [ Fig. S5 of Supplementary; d=36 (Å)] was indicative of the existence of a lamellar structure [d II =35 (Å)], in which, alkyl chains were fully interdigitated (Fig. 4a of the paper) .
